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Claim of Priority 

This application \claims the priority benefit of 
Provisional Application nor United States Patent Serial No. 
60/238,716, entitled "On\ine Algorithm Exchange", filed 
October 5, 2000, by Richard Lawn and Man Hon Shiew, and 
which is hereby incorporated W reference for all purposes. 

Background 

The color of an object as perceived by a human 
observer is a complex result of the physical properties of 
the light illuminating it , the effects on the observer of 
the surrounding environment and the individual physical and 
mental characteristics of the observer. Only the first two 
of these four items can be measured instrumentally with any 
precision and repeatability. However, the color of most 
goods marketed in the world economy is often a vital 
ingredient of their appeal to the buyer and therefore this 
perceived sensation is of enormous economic importance. 

So many companies have, as their principal value added 
activity, the coloration of goods to a specific perceived 
target shade, usually by processes involving the 
applications of precisely calculated mixtures of a few 
basic colorants. To do this scientifically, they work with 
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instrumentally measured data on the reflectance of the 
target and the colorants at various wavelengths, combine 
with data on the illuminants under which a match to a 
target is required. They may then use mathematical models 
or algorithms, known as recipe prediction algorithms, which 
attempt to predict which ratio of basic colorants will give 
the nearest match of total reflectance to the target 
reflectance. These recipe prediction algorithms, however, 
can never perfectly predict the , interactions between 
colorants and substrates and so many researchers have 
developed many differing recipe prediction algorithms - 
often a particular recipe prediction algorithm is 
particularly good for one use (e.g., metallic paints) but 
poor for another (e.g., textiles in UV light) . 

Many other companies and individuals earn an income 
making less specific recommendations about color. For 
example, some paint companies have developed algorithms, 
known as color recommendation algorithms, which attempt to 
tell users which paint color will "look good" with a 
particular carpet color if a "warm" look is needed. Others 
recommend which dress colors are appropriate for spring 
weddings, or what colors to wear for a power breakfast, or 
why black is a bad color for bathrooms. 
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Because recipe prediction algorithms and color 
prediction algorithms are optimized for different purposes, 
it is desirable for users to have access to an assortment 
of recipe prediction algorithms and color recommendation 
algorithms, each of which are optimized for a certain 
purpose. Access to a sufficiently broad assortment is 
often difficult for the user. Recipe generation algorithms 
and color recommendation algorithms are usually 
proprietary, therefore, the user cannot easily build a 
private collection. Additionally, different algorithms for 
different purposes are often available with different 
merchants. It is not necessarily the case that a single 
company will have an algorithm for a particular purpose. 
Therefore, the user must locate a company with the 
particular algorithm best suited for the user's purpose. 
The various companies with the different algorithms can be 
sparsely located throughout the world. Therefore, it is 
often inconvenient for the user to have knowledge and 
access to each of the companies. 

Additionally, the color measurements, which are inputs 
to these algorithms have to be provided to the algorithm in 
the form of measurements in accordance with a particular 
predetermined color measurement standard, such as a 
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reflectance curve or a description of the color using the 
CIE 1976 L*a*b format. Therefore, even upon location of 
the particular algorithm, the user must have a way of 



measurements are provided by measurement of a color sample 
with an instrument known as a spectrophotometer. The 
spectrophotometer takes various physical and light 
wavelength measurements of the color. The result of the 
foregoing measurements can be provided to the algorithm. 
However, spectrometers are generally expensive instruments 
and many users may not have access to them. Such user 
would need to find other ways to provide the color data to 
the color algorithm. In other cases, the user may not have 
an actual sample. 

Accordingly, it would be advantageous if the user was 
provided access to recipe generation algorithms and color 
recommendation algorithms from vendors worldwide. 

It would also be advantageous if users could be 
provided a simple manner in which to provide the color 
information for the algorithm inputs. 



providing the input colors to the algorithm. 



Color 
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SUMMARY 



Presented herein is a system, method, and apparatus 



exchange can store information regarding the coloring 
algorithms of developers allowing users to review the 
information and selection a particular coloring algorithm 
best suited for the user's application. The user can either 
have forwarded color measurements taken by the user at the 
user's premises, or can have a specified color measurement 
data forwarded to the color measurement algorithm. The 
algorithm exchange includes a database for storage of color 
measurement associated with particular color samples. The 
user can specify a particular color measurement for use by 
the color algorithm. 



for an algorithm online exchange. 



The online algorithm 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is an illustration of a block diagram of an 
algorithm exchange; 

FIGURE 2 is an illustration of a high-speed 
communication network; and 

FIGURE 3 is a black diagram of a database. 
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DETAILED DESCRIPTION 

Referring now to FIGURE 1, there is illustrated a 
block diagram of an Algorithm Exchange 100. The algorithm 
exchange links any number of users 105 which use recipe 
generation algorithms and color recommendation algorithms 
and any number of developers 110 which develop recipe 
generation algorithms and color recommendation algorithms 
(now collectively referred to as coloring algorithms) . The 
users 105 can include, but are not limited to dyehouses, 
textile printers, printers, interior designers, color 
specifiers, and garment buyers. The developers can include 
but are not limited to academic institutions, stylists, 
artists, software developers, color researchers, medical 
researchers, and home decor suppliers. 

The algorithm exchange 100 stores information 
regarding the coloring algorithms of the developers 110. 
The user can review the information regarding the coloring 
algorithms, and select a particular coloring algorithm best 
suited for the user's application. Upon selecting the 
algorithm best suited for the user's application, the user 
can forward color data to the algorithm exchange 100. 
Alternatively, the user 105 can designate color data in a 
database associated with a color exchange system. The 
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color data can include data relating to the physical 
measurements of a color, such as measurement provided by a 
spectrophotometer, colorimeter, digital camera, digital 
scanner or the like, in a recognized color data format, 
5 such as a reflectance curve or the CIE 1976 L*a*b format. 

The algorithm exchange 100 forwards the color data 
Q from the user 105 or color exchange to the developer 110 
%y . associated with the recipe generation algorithm, wherein 
the data is used as inputs to the coloring algorithm. The 

m ■ 

J30 developer 110 can then use the coloring algorithm to 
calculate a resulting recipe or color recommendation (now 
□ collectively referred to as resulting data) . The resulting 
p data is forwarded to the algorithm exchange 100 which sends 

the resulting data to the user 105. 
15 Additionally, the algorithm exchange 100 can be 

configured to accept payment on a per transaction basis for 
each developer and the algorithms associated therewith. 
The algorithm exchange 100 can selectively provide access 
to coloring algorithms after receiving appropriate billing 
20 instructions from the user 105. Responsive to receipt of 
the resulting data, the algorithm exchange 100 can forward 
the payment to the developer 110. 
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Referring now ko FIGURE 2, there is illustrated a 
block diagram of a high-speed communication network, 
referenced generally lW the numeral designation 200, for 
facilitating the algorithm exchange 100. The computer 
network 2 00 comprises at least one server 2 05 and any 
number of client computers 210. The resources centralized 
by the server 205 can include, for example, application 
program 215 and databases 2220. The application program 215 
comprises a series of executable instructions stored in 
memory at the server 205 and is preferably a multi-user 
program which can be simultaneously used by large numbers 
of client computers 210. \ 

The client computers 210 access the centralized 
resources by establishing an input/output connection with 
the server 2 05, known as a client /server connection. The 
client/server connection is established by means of a 
communication channel 225. The communication channel 225 
includes any combination of communication media, such as, 
for example, but not limited to, a coaxial cable, a fiber 
optic link, a wireless radio link, or a connection within 
the public switched telephone network. Another type of 
communication media is known as the Internet. The Internet 
comprises any number of local area networks (LANs) and wide 
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area networks (WANs) , from corporations, educational 
institutions, the military, and government agencies from 
around the world, connected together by means of high 
capacity data links. 

In many cases, \ the client computer 210 and the server 
205 are both direatly connected to the Internet. The 
client computer 210 and server 2 05 communicate by 
addressing and sending data packets in accordance with the 
protocols of the \ Internet, thereby establishing 
client/server connections. Alternatively, the client 

computer 210 can establish a connection using connection 
media (usually a connection within a public switched 
telephone network) with W internet port known as an 
internet service provider (uSP) and then use the internet 
to establish a connection Y rom the ISP to the client 
computer 210. ^ 

The algorithm exchange 100 can be associated with the 
server 205 while the users 105 and developers 110 can 
access the algorithm exchange 100 via client computers 210. 
Implementation in the foregoing manner allows for 
instantaneous communication. Additionally, the centralized 
mature of server 2 05 permits storage of information 
regarding the developers' 110 coloring algorithms in the 
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remotely accessible database 220. The server 205 is 
preferably directly connect ed\ to the internet , and at least 
a major component of the communication channel comprises 
the internet, thereby permitting access from client 
computers 210 located virtually anywhere in the world. 

The application program 215 can provide searchable 
access to the information regarding the algorithms stored 
in the database, allows users to select the algorithm best 
suited for the user's application, and receive the color 
data from storage within the client terminal associated 
with the user. Alternatively, the application program 215 
can retrieve the color data from a database associated with 
a color exchange system. The application program 215 can 
also forward the color data to the developer 110 associated 
with the selected coloring algorithm, receive the resulting 
data, and forward the resulting data to the user 105. The 
selected coloring algorithm can be stored at the client 
terminal associated with the developer 110 and executed 
thereat. Additionally, the application program 215 can be 
configured to receive billing instructions from the user 
105 and forward payment to the developer 110. 

Additionally, a script program 217 can be used to 
provide access to the application program 215. The script 
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program 217 displays a web page which interfaces the client 
to the application program 215. The web page serves a 
graphical user interface for the user 105 and developer 
110, wherein inputs, such as color data, can be displayed. 
The script program 217 is preferably written in a high- 
level programming language such as Java which is 
universally executable by a program known as a browser 23 0 
at clients associated with the user 105 and developer 110. 

Referring now ko FIGURE 3, there is illustrated a 
block diagram of a co^pr space, referenced generally by the 
numeral designation 300V for describing a color. The most 
widely used color space B00 is known as the CIE 1976 L*a*b* 
color space. The CIE 19y6 L*a*b* is a mathematical model 
describing color sensations (caused by light from a 
particular illuminant reflecting from an object with 
particular reflectance properties as measured by a 
reflectance curve, for example) and is based on the color 
describing theory of opponent \colors . The concept follows 
that colors can be considered as combinations of red and 
green, yellow and blue, and black\and white. One advantage 
is of the CIE 1976 L*a*b* is that \he differences between 
colors agree consistently well with visual perceptions of 
the differences. A given color is associated with a series 
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of parametric measurements measuring red/green factor, 
blue/yellow factor, \and black/white factor. These 
measurement uniquely pescribe the color and can be 
represented as a point an a three-dimensional color space 
300, where the red/green\ parametric measurement is plotted 
as point on a red/green axis 3 05a, where the blue/yellow 
parametric measurement is puotted as point on a blue/yellow 
axis 3 05b, and where the blcuck/white parametric measurement 
is plotted as point on a blacl^white axis 305c. 

The color measurements for use by the particular 
coloring algorithm can be selected under particular chosen 
illuminant conditions via the use of the color space 300. 
Additionally, this information can be catalogued and stored 
as records in a data structure emulating the color space 
300 in database 22 0 with the data record being the 
reflectance curve, for example. The foregoing data 

structure would sort and allow such records to be searched 
by the visual appearance of the colors. 

Although preferred embodiments of the present 
inventions have illustrated in the accompanying Drawings 
and described in the foregoing Detailed Description, it 
will be understood that the inventions are not limited to 
the embodiments disclosed, but are capable of numerous 
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rearrangements, modifications and substitutions without 
departing from the spirit of the invention as set forth and 
defined by the following claims and equivalents thereof. 
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